Abstract : Measuring project success is a challenging issue among researchers and practitioners, because of its multidimensional properties. During the last three decades, numerous researchers have tried to define and illustrate its dimensions. But still there is no general agreement about it. To measure and predict success of a project, we need to take into account all project stages including utilization stage of the product of a project in an integrated approach. In this paper we try to introduce a novel model to measure project success considering selection, execution and utilization stages. The model is based on the deviations from the goal of each stages. And the amount of success in this model which we call the "Circles Model", is the magnitude of proximity to the final goal. We apply it to an example and measure its success quantitatively. Lastly we discuss four extensible directions for future studies to apply the model on high performance projects, multi stakeholders space, program and portfolio domain and finally to explore the influence of the performance of each stage on the performance of the next stages.
Introduction
Every day thousands of projects are being defined, initiated, planned, executed, controlled and closed out. They create products or services for the customers and produce values for their stakeholders (PMI, 2008) . But yet their success are not easily measured and if measured rarely agreed between conflicting stakeholders (Ika, 2009) . Measuring project success is a sophisticated action in which many parameters are incorporated. Each project has different stakeholders with different viewpoints and different phases during the project life cycle has different evaluation criteria. These diversities amplify the difficulty of project evaluation. To overcome these difficulties we need to introduce an integrated model to measure success of the project considering three stages i.e. selection, execution and utilization stage. In the following sections at first we take a look at literature, then introduce the model and apply it to a measure success of the project. At the end we discuss some directions that extend application of the model to a wide range of situations.
Literature Review
Looking at the literature we found that there is a significant revolution in the measuring project success at the end of the 80s. Dewit (1988) in his famous paper distinguishes between project management success and project success. The division is made based on the inherent difference between execution and utilization stages. When a project is delivered on time, under budget and according to the desired specification, it will be considered as successful project management, not project success as a whole. Inversely there are situations that project management failed to meet Iron Triangle, but still considered as successful (Atkinson 1999 ). There are lots of examples in this issue such as London's Millennium Dome and Sydney Opera Hall. Subsequently not only project execution stage should be evaluated but also its functionality or satisfaction of its end user. Distinguishing project management success from product success clarifies this conflict. Indeed project success is summation of project management and product success (Baccarini, 1999) .
Unfortunately aggregating the two concepts of project and project management success have not solved all problems and researchers believe that the concept is still ill defined without deep meaning (Hyvari, 2006) . One of the major reasons of its weakness is the existence of Type II errors (Atkinson, 1999) that is forgotten aspect of measurement which should be take into account. In a comprehensive survey on more than 170 papers, Parsanejad and Matsukawa (2011) show that still there are some hidden aspects i.e. Type II errors in project success evaluation. They believe that researchers working on the project success discipline in an evolutionary attempt extend the concept of project management success toward project success by considering utilization stage of project's product. Then they discover another extension toward measuring program and portfolio success as a developed version of single project success measurement. They call these extensions as Forward, Horizontal extension. Afterward they demonstrate another aspect of story that almost forgotten or never discussed in the context of project success. That is project selection success. Although project selection is a well-known field among researchers but few studies consider it to evaluate success of a project. Selection of a project is as important as of others stages, to the point that Munns and Bjeirmi (1996) allocate an extraordinary emphasis to the role of selection stage and state that "The right project will succeed almost without the success of project management".
There are few studies considering all three stages (Selection, Execution and Utilization) in the process of measuring project success. Yu et al.(2005) incorporate different measurement criteria to a single one, and develop a value centered concept to measure success of the project from client's viewpoint. Although they build a new method to evaluate the project success as a whole but they do not clearly clarify influence of each stages i.e. selection, execution and utilization, on the total project success. Khang and Moe (2008) address four success criteria for measuring project selection success and then combine them to the execution and utilization stages, but their model is just putting criteria relating to three stages in a table not integrating them. And they do not propose any quantitative solution to evaluate project success. The only paper that substantially integrates all three stages alongside detailed definition of each part is Pillai et al.(2002) . They define some criteria for each stage trying to make a model to measure project success in R&D projects, but they fail to calculate effect of performance of each stage on the performance of the next stages. When a project is selected inappropriately, its execution and utilization will be affected by improper selection decision. On the other side of spectrum there are projects which are carefully selected and there are many potential opportunities behind them. In these projects even if project management fails to meet time and cost threshold, they will be succeed partially. The Sydney opera hall is a suitable example for this specific situation. The method proposed by Pillai et al.(2002) could not explain such situations.
In order to integrate the three stages and also to capture and calculate the influence of performance of each stage on the next stages, we aim to make a model to quantitatively measure and predict project success. In the next section we introduce our model and demonstrate its dimensions.
Circles Model

Model Configuration
The main idea of the model we aim to propose is based on deviation from goals not meeting them. Although these two concepts are two sides of a single notion but we primarily measure the deviation from goals and then calculate meeting of the goals based on it. In the project environment deviations are due to the mistakes in decision makings during selection, execution and utilization stages. All deviations happened during these three stages are aggregated and then construct the total amount of the deviation. Deviations from final goal of a project i.e. end user satisfaction, might happen during each of the three stages. Deviation through selection stage not only itself is parts of total deviation but also has a negative effect on the performance of the execution and utilization stages and consequently causes some deviations through them. Identically deviation within execution stage increases total deviation directly meanwhile influences indirectly and negatively on the performance of its next stage (utilization). And the utilization stage as the final stage if deviate, purely increase the total deviation and does not has any other side effect. As a result there are six deviations, three of them are pure deviations during three stages, and the three others are influenced deviations caused by deviations of previous stages. Summation of these deviations creates the total amount of deviation from the final goal.
On the other hand, different stages in projects under different circumstances will have different amount of influence on the total deviation. The influence of each stage fundamentally depends on the amount of relative importance of stages on reaching the final goal. In a project with high amount of sensitivity to selection stage, for example R&D projects, the relative importance of selection stage is higher than other two stages and therefore even small amount of deviation in this stage will produce huge amount of deviation from final goal. In contrary the power of an organization in a market might establish an environment in which any project selected and initiated by that company will acquired high amount of success. The latter happens when there is monopoly or when there is a deep loyalty to a famous brand even if the product of project is not too useful for the customers. In this case the relative importance of selection stage is less than the first example.
These interrelationships are shown in the Fig 1, where a 1 , a 2 and a 3 indicate the deviation of selection, execution and utilization stages from reaching to the goal, respectively, and the i 1 , i 2 and i 3 show the relative importance of three stages at reaching that goal. The a 1 , a 2 and a 3 could be any number between 0 and +180 degrees. Positive numbers show the existence of the deviation in the processes; whereas zero shows condition where there is no deviation. In this paper we do not consider the negative amounts which happens in the case of very high performance projects. Relative importance numbers i 1 , i 2 and i 3 , which are sort of weights allocated to each stage, should be numbers between zero and one with total summation of one.
We consider three circles as three project stages, placed within each other. Circles are concentric and the center shows the start of selection process of the project. When the project idea progress and project is selected, first stage finishes and as a result an arrow is being drown from the circles' center to a point on the first circle. The position of this point is depending on the amount of deviation from the goal (a 1 ) due to the mistakes occurred in the selection stage. Similar procedures take place for the execution as well as utilization stage. We could estimate the total amount of deviation (D) using simple calculation as below;
This is an approximation of deviation because of the noncentrality of three arcs corresponding three stages. Therefore the model has a specific amount of error. Later we will show that this error is low for lower amounts of deviations. The amount of error is enough small to we continue the calculation based on these formula.
The above equation has six elements. As mentioned before three of them (i 1 a 1 , i 2 a 2 and i 3 a 3 ) show the pure deviation from final goal caused by each stage. These terms show the direct effect of managerial or functional mistakes on the total success. Furthermore i 2 a 1 and i 3 a 1 illustrate the impact of deviation of selection stage on the total deviations through the next two stages. And finally i 3 a 2 is the influence of deviation of second stage on the third stage. These terms illustrate the ability of the model to measure interrelationship between different stages and influence of the performance of each stage on the performance of its following stages. To sake of simplicity we label these elements as follow;
After measuring the amount of total deviation (D) the total amount of success are calculated based on the below equation;
We use cosines to determine the amount of success, because it significantly analogous to the concept of success in our model. It maps the position of the final point on the utilization stage to a line that connects project start to project goal. The mapped amount that is the shadow of the actual line shows magnitude of meeting the goal. The cosine function has also other advantage. It maps the amount of deviation onto a number between -1 and 1. Therefore we are able to show not only the success but also the failure of a project. The negative numbers (−1 ≤ S < 0) show the amount of failure and positive ones (0 < S ≤ 1) show the amount of success.
Model Assumptions
We have some assumptions to build the model. At first we consider that a project has a start point and a finish point. Based on the PMBOK definition, a project is a temporary endeavor undertaken to create a unique product, service, or result. The temporary nature of projects indicates a definite beginning and end. The end is obtained when the project's objectives are achieved or when the project is terminated because its objectives will not or cannot be met, or when the need for the project no longer exists (PMI, 2008) . It can be seen that PMBOK guide, defines start and end of the project as start and end of execution stage. But we need an extended viewpoint to analysis the project success. But we need a wider viewpoint that consider project life cycle. According to PMBOK guide project phases are divisions within a project where extra control is needed to effectively manage the completion of a major deliverable. Project phases constructs project life cycle that is a subsidiary of the product life cycle (Jugdev and Muller, 2005) . This is what we need.
Based on the Japanese standard of project management so called Project and Program Management Standard (P2M) , the projects have three parts i.e. scheme, system and service , which correspond to the three phases of our model, selection, execution and utilization respectively.
We use the definition of P2M standard and extent the concept of project success to three stages to cover the influence of all three stages on the total project success. We assume that start point of project selection stage is when an idea sparks in the owner's mind, or when the owner should choose one project from a portfolio of projects. The end point of project selection stage is when the project is selected and is going to be initiated. Start and finish point of execution stage is exactly same as PM-BOK definition as mentioned before. And finally the start and end point of utilization stage is from delivery of product to the end of product lifecycle.
We also assume that the evaluation of project success is done on one of the three point, end of selection stage, end of execution stage, and any point on the utilization stage. This is due to the reduction of facing complexities in case of evaluation in the middle of first and second stage.
The final assumption of model is about influence of the mistakes in previous stages on the next stages. Obviously the final stage i.e. utilization does not have any impact on the others, because execution and selection stages have already done. Using same logic utilization stage does not effect on the selection stage. Therefore three influenced deviations are:
• Effect of selection stage on the performance of execution stage (D 12 )
• Effect of selection stage on the performance of utilization stage (D 13 )
• Effect of execution stage on the performance of utilization stage (D 23 )
In our model we suppose that the three influenced deviations are equal to a 1 i 2 , a 1 i 3 and a 2 i 3 . For example D 12 is equal to,
It means that the amount of influence of mistakes during stage 1 on the deviation created in stage 2 (D 12 ), is a function of amount of deviation is stage 1 (a 1 ), multiplying the relative importance of stage 2 (i 2 ).
To analysis this assertion we start from the zero conditions. In case of zero deviation in stage 1 (a 1 = 0) the amount of influenced deviation obviously would be zero (D 12 = 0). If everything is exactly true in prior stages, they will not create any deviation in the subsequent stages. In this condition project manager should not be worry about the previous stages and it is enough to focus on his/her effectiveness in the current stage (execution stage). The extent to which project deviation from its final goal increase, it will negatively influence on the performance of next steps. The meaning of this status is that consuming the resources i.e. time, money and human resources, during execution of a inappropriately selected project, is itself kind of deviation (0 < D 12 ), even though its execution is exactly on time, under budget and without any deviation (D 2 = 0).
On the other hand the higher relative importance of the second stage (i 2 ), the higher influenced deviation (D 12 ). Because the project will consume more resources in the way that is not exactly on the direction of the final goal (for example: end user satisfaction). If this relative importance are equal to zero (i 2 = 0), the amount of influenced deviation again would be zero (D 12 = 0). The zero important tasks never accept influence nor create deviation, because they never consume resources.
Relative importance of three stages
The question arises about the method of measuring deviations (a 1 , a 2 and a 3 ) and relative importance (i 1 , i 2 and i 3 ) . In the next two steps we discuss how to calculate them.
To measure relative importance of each stage we need to understand their inherent properties. i 1 , i 2 and i 3 could be captured by a simple questionnaire asking about relative importance of three stages at meeting final goal, for example end user satisfaction. This method of evaluation is simple but a little bit confusing for respondents. Because experts as assessors will be confused about such general question. A more complex but practical way to capture the amount of relative importance is to calculate it through the concept of risk. In this context the extent to which the risk of a stage is high, it is hard to perform and also it has higher influence on the value acquisition and therefore it has higher importance. As a result the relative importance of each stage could be shown as a function of risk. Having a project with three stages, the risk of stage 1, 2 and 3 are r 1 , r 2 and r 3 , respectively.
In such project, after stage 3 project is expected to attain the value V. Considering the meaning of the risk of project, at the beginning of stage 3, 2 and 1 the expected value is (1 − r 3 )V, The amount of value improvement for stage 2 and 3 are calculated similarly as below;
The amount of value improvement for each stage illustrate the amount of importance of that stage. To find the relative importance numbers it is enough to we divide the value improvement of each stage by the total expected value of project V. In this manner we easily delete the amount of V, and therefore the relative importance numbers for stages 1, 2 and 3 are r 1 (1 − r 2 )(1 − r 3 ), r(1 − r 3 ) and r 3 respectably.
There are three unknown parameters i.e. r 1 , r 2 and r 3 . The risk of each stage could be captured by asking experts through questionnaires or interview. For activities or stages that are already finished we should ask about the amount of risk of performing all the activities including past stages. About past stages, we ask which level of risk we faced with. And about upcoming stages the question should be in a format in which we ask about the amount of risk that we might face with in the future.
Deviations from the goal in each stage could be evaluated by more than one criterion. Each project has its own criteria and each criterion would has different weights in different projects. Therefore for each project we design two types of questionnaires for each of three stages. The first type captures weights of criteria, and the second type measures the amount of deviation from criteria with respect to final goal.
For example form end user's viewpoint we ask about selection, execution and utilization stages as below;
Selection stage: What is the amount of deviation in selection stage, considering end user satisfaction, from point of view of criteria 1, 2 and 3? (Meeting needs of End User)
• Organizational needs After gathering the data it is time to calculate a 1 , a 2 , and a 3 . We will explain for selection stage, and other two deviations have similar procedure. Having three criteria for measuring deviation from the goals occurred during selection stage, we have three weights, W 1 , W 2 and W 3 , with two constraints:
On the other hand, we have three numbers that show the amount of deviation in each of the three criteria. These numbers (C 1 , C 2 and C 3 ) are numbers between 0 and 5. Now the weighted summation of deviation is calculated by multiplying W 1 , W 2 and W 3 to its corresponding criteria C 1 , C 2 and C 3 . Then we have a number which could be easily approved that is between 0 and 5;
This amount is indeed weighted amount of deviation in selection stage. We label it as X 1 as below;
To use this amount in our model we need to translate it to the radian or degree using below formula;
Therefore the amount of a 1 would be a degree between 0 and +180;
Applying same procedure for a 2 and a 3 we could easily calculate a 2 and a 3 based on their own criteria;
Following this procedure all the relative importance i.e. i 1 , i 2 and i 3 , and all amounts of deviation from the goal i.e. a 1 , a 2 and a 3 are calculated. Now we could calculate the estimated amount of total deviation D, using these numbers.
Error of the Model
All models are a face of reality not exact state of it. The circles model is also a picture of what really happens and it has some error. To verify a model at we should show the error of the model to ensure that all the formulas used in the model are matched to the model elements. The model uses two main formulas:
In these formulas there are six parameters i.e. a 1 , a 2 , a 3 , i 1 , i 2 and i 3 . In Appendix we mathematically prove that these six parameters are arcs and radiuses in the model and since combined together estimate the final arc (D). This estimation has a specific amount of error that is low for lower amounts of deviation. In Appendix we show that for deviations from 0 to 45 degrees the amount of error is low enough to we neglect it. But for deviations more than 45 degrees it is not suitable because of higher amounts of errors. It should be noted that this limitation is only for the amount of deviation in execution and utilization stages. And the deviation of the first stage i.e. selection, never creates any error.
Different Situations
The model could be applied for a variety of situations with different input parameters. We have six main inputs, relative importance i 1 , i 2 and i 3 , and deviations, a 1 , a 2 and a 3 . To check functionality of our model due to the changing of the inputs i.e. i 1 , i 2 and i 3 , we illustrate three extraordinary cases.
The figures 2a, 2b and 2c show these three cases where i 2 , i 3 << i 1 , i 1 , i 3 << i 2 and i 1 , i 2 << i 3 respectively. To investigate only the effect of i 1 , i 2 and i 3 , we set the a 1 = a 2 = a 3 =15 degrees, to eliminate their influence. As it can be seen from the figures, the model predicts different levels of success (output) for different levels of i 1 , i 2 and i 3 . Fig 2 shows us the applicability of the model for various inputs in different situations. To check the outputs of the model based on the changes of other inputs, i.e. a 1 , a 2 , a 3 , we set i 1 = i 2 = i 3 = 1/3. This is due to omit the effects of changes in i 1 , i 2 and i 3 . We show five different statuses in Fig 3, happening because of the variation of the inputs. Obviously the model supports a diverse range of possible situations in which a project could be fully failure (S=-1) until fully successful (S=1).
Application of the Model
To test the model applicability on the real projects we need to bring an example. Consider a bridge construction project aim to connect two sides of a river inside a city. It has been selected not Fig. 3 The Effect of Changing Deviations very well whereas there were some other ways to connect the river s sides. Unfortunately the local government as the client of project has selected it without any comprehensive investigation because of the political pressures. The first deficiency of the bridge is its improper location that is far from the center of the traffic load of the city. The second failure of the project is narrow width that is because of poor design so that it could not satisfy the amount of traffic load. But its construction was completed precisely as it planned, by an experienced international construction company. It is going to be used by citizens without any supplemental customer service from local government, and therefore this would be the third lack of the project if not revised in the future (during utilization stage). The aim is to evaluate and predict project success for different situations. Keeping in mind that in this example design and construction are part of execution stage.
Although the financial supporter of the project is local government but citizens are its real payers due to the taxes they pay every year. From end users' viewpoint (citizens), this project was not selected and executed suitably. It has huge deviations from their objectives despite the fact that it is constructed on time, under budget and in the best quality using high technologies. Inappropriate selection not only has a direct impact (D 12 ) on deviation from satisfaction of end users but also indirectly increase deviation via increase of D 12 . This bridge consumes a massive amount of money from pockets of citizens during its execution. And therefore it has not only solved the main problem of the citizens (connecting the two sides of the river, 0 < D 1 ) but also it has wasted lots of money in the false direction that is kind of influenced deviation (0 < D 12 ). In this case the extent to which the project selection is inappropriate (a 1 ), and also the extent to which its construction process consumes more resources such as money, time and materials (i 2 ), the amount of influenced deviation D 12 will increase. In other word D 12 is a function of a 1 and i 2 .
Similar proof could be applied to ascertain the two other influenced deviations (D 13 , D 23 ). In our example the meaning of D 13 (influenced deviation during utilization stage) would be kind of consuming more gasoline and time to pass the river because of the farness and inappropriate location of the bridge. It is obvious that D 13 is a function of a 1 and i 3 . The higher a 1 will consume the resources more unsuitably during utilization stage. And the higher i 3 will result in higher resource consumption.
The D 23 is not zero because the amount of deviation from goals in execution stage is not zero (0 < a 2 ). If we have some amount of deviation in second stage, for instance because of poor design and narrow width of bridge, the citizens will experience huge traffic during utilization stage especially in rush hours. This influenced deviation , D 23 , would be a function of a 2 (how much it is narrow due to poorly designed) and i 3 (how much traffics in utilization stage increases and consumes time of citizens on the streets) , which result in a 2 i 3 (how much its narrow width will suffer the citizens during utilization stages). This effect is different than D 12 and D 13 . Now we calculate and predict the amount of success of project, assuming that the local government will not do any supplemental project to connect the bridge to the traffic centers of the city and therefore deviation in the future in the utilization stage will happens.
The schematic scheme of this specified project is shown in the Fig 4 in which the model outputs are calculated based on the inputs; Inputs:
• a 1 = π/3 (inappropriate selection of the project)
• a 2 = π/4 (inappropriate design of the project)
• a 3 = π/4 (inappropriate supplemental customer services)
Outputs: Pure deviation:
• D1 = a 1 i 1 = π/9 (direct deviation caused by poor selection stages)
• D2 = a 2 i 2 = π/12 (direct deviation caused by poor execution stage)
• D3 = a 3 i 3 = π/12 (direct deviation caused by poor utilization stage)
Influenced deviation:
Total deviation:
One important point is that pure deviation during utilization stage (D 3 ) is because of two main issues:
• Malfunctions or unsatisfying the users' requirements (for example even bridge is strong in front of wind, earthquake or automobiles' load, but its width is small and creates a heavy traffic on the bridge during rush hours)
• Doing after sale customer services weakly (for example local government should do other operations such as maintenance, recovery or even construction of other roads to facilitate the accessibility of the bridge). As mentioned before although the bridge is far from the main traffic centers, but local government could connect these traffic centers to entrance edges of the bridges to reduce dissatisfaction due to its farness. Unfortunately local government has not done these activities.
Indeed client not only should be worry about functionality of the final product but also should do some other activities even after delivery of the final product to prevent more deviation from end users' satisfaction. These supplementary activities depend on the type of the project and its specific conditions. In our example both of the above mentioned lacks happened and therefore we have a high pure deviation during utilization stage.
Forgetting such additional activities during utilization stage is a significant lack in measuring project success in project management discipline. Using Circles model we would be able to take into account this phenomena in a quantitative manner.
Discussion
The model we proposed in this paper tries to quantify the success of project. It maps the amount of success onto a number between -1 and 1. This is quite useful for project manager or owner to see or to predict the performance of its project quanti- i 2 , and i 3 , a 1 , a 2 and a 3 ). This will allow us to see the success of the project in different circumstances. Afterward the sensitivity analysis could be applied to explore the sensitivity of the success of project to different deviations in different stages with different relative importance. This would be a direction for future studies and it would help us to know more about the nature of project as a unique activity. We assume that the amount of deviations a 1 , a 2 and a 3 are positive or zero. There are situations in which project is very high performance and as a result it exceeds its goals. This kind of projects have negative deviations (a 1 , a 2 and a 3 < 0). This situation is also applicable through Circles model but it needs more investigations.
It is generally agreed that measuring project success is a vague area (Hyvari, 2006) . The vagueness is partially due to the existence of different stakeholders in a project. Each stakeholder has its own objective from the project. These objectives are almost different or even contradictory. In this paper we consider one of stakeholders, i.e. End user, and try to measure success of project from its view point. We set the criteria for measuring deviations based on its satisfaction. Although our main concern in this paper is end user, but the model has flexibility to measure success of the project from point of view of other stakeholders such as client, project team, suppliers and etcetera. The key point is adapting the model with corresponding stakeholder. The adaptation process could be easily done only by changing the criteria that we mentioned in section 2. In other word the main goal of all criteria would be satisfaction of specified stakeholder that we aim to measure project success from its viewpoint. And therefore we do not have a single amount of success for a project. For different stakeholder we could determine different magnitude of success. It makes sense because each stakeholder has its own criteria to evaluate project success. In the real world this conditions happens frequently, when in a project, different stakeholders have different understanding of project success.
It is also useful to be mentioned that the Circles model has potential to be applied on measuring program and portfolio success. In this article we only discuss the single project and its evaluation. There are conditions where plenty of projects are interconnected to make a program or above that to make a portfolio of projects. We need to do more investigations about capability of the model to be extended and applied on the multi project domain.
Conclusion
We introduced a model for measuring project success in an integrated manner. To measure project success we should take into account all the life cycle i.e. selection, executions until utilization. Each project has a final goal and during each of three stages there are some deviations from the goal happening because of the managerial or functional mistakes. The extent to which project managers or generally project decision makers make mistakes, the project deviate more and more from its final goal. We used the concept of deviation to measure the amount of reaching the goals or in other word the amount of success. The Circles model has a high valid face model because its nature is similar to the concept of deviations from the goal. Although the model has a specific amount of error corresponding to the amount of deviations, but still it works with negligible error even for the higher amount of deviation. We showed that the model could be applied for a diverse range of project with different amount of deviations and relative importance of the stages. We also applied it in a quantitative example to illustrate its application to the real world.
In addition to the above-mentioned advantageous the model has four other potential opportunities to be extended. In fact these four extensions are four directions for future studies. The first extension is deliberating on the model elements and finding relationship between performances of stages. Prior stages have a functional effect on the next stages and this could be illustrated through influenced deviations. But still it needs more investigations to analyze under which circumstances and in which kind of projects these influences are high. The second extension is to apply the model for measuring high performance projects in which not only do not have any deviation but also exceed the project goals. In this condition the amount of deviation in one or more than one of the stages is negative amount. The third extension is about multi stakeholder characteristic of the projects. Each project has different stakeholders and each stakeholder has its own goal in the project. To measure project success from different viewpoints, it is enough to set measuring criteria and the final goal based on the satisfaction of corresponding stakeholder. And thus the model will measure the success from point of view of that stakeholder which might be different from end user viewpoint. The forth extension extents the model to a multi project domain in which there are several project interrelated under a big program or portfolio. This application needs more investigations to rationally connect result of different projects and construct the whole program or portfolio success. Visually it can be seen that the lower amount of a 3 the lower error of the model. The extent to which a 3 grows, the amount of error grows. To quantify this concept, using simple mathematics and geometry, we calculated d. Afterward we found the amount of error for different amount of a 3 (0 < a 3 < 60 degrees) resorting MATLAB software. The results are shown in the Fig A. 2. It can be seen that even for higher amounts of deviation (a 3 = 60 degrees), the amount of error is negligible. It should be emphasize that for lower deviations the accuracy of the model is more. This process could also be done for a 2 and even for the case in which both a 2 and a 3 are not zero. And the process of calculating error for them is same as the process we discussed here for a 3 . For each case the lower the deviation would result the lower the error of the model.
It must be mentioned that the error of the model is only due to the a 2 and a 3 not a 1 , because a 1 is an angle that its core is center of the circles. And all terms relating to the a 1 (i 1 a 1 , i 2 a 1 and i 3 a 1 ) are correct without any error. On the other word the model could accept any amount of a 1 even higher amounts without increasing any error. While about a 2 and a 3 , the error of the model is sensitive to their amplitude.
